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Academic Success for STEM and Non-STEM Majors
Abstract
Enrollment in STEM majors has improved recently, but there continues to be concern over retention in those
majors, especially of women and minority students. The purpose of this study is to develop an integrated
understanding of how multiple predictor variables affect student degree attainment and to ascertain how the
variables impact is regulated by whether students are in STEM or non-STEM majors. Six-year cohort
retention/graduation outcomes are predicted for all students in STEM and non-STEM majors, and are
adjusted separately for whether students remain in, or shift into or away from, STEM majors. Long-term
retention/graduation is predicted significantly by cumulative grade point average, financial need, aid (work-
study, loan, and gift), gender, ethnicity, years living on campus, high school rank (HSR), ACT composite, out-
of-state residence, and STEM status. For students starting out in non-STEM majors, six-year graduation/
retention also is predicted significantly by learning community participation and whether the student switches
to a STEM major.
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Academic Success for STEM and Non-STEM Majors
Iowa State University
Donald F. Whalen and Mack C. Shelley, II
Abstract
Enrollment in STEM majors has 
improved recently, but there con-
tinues to be concern over reten-
tion in those majors, especially 
of women and minority students. 
The purpose of this study is to 
develop an integrated under-
standing of how multiple predictor 
variables affect student degree 
attainment and to ascertain how 
the variables’ impact is regu-
lated by whether students are in 
STEM or non-STEM majors. 
Six-year cohort retention/gradu-
ation outcomes are predicted for 
all students in STEM and non-
STEM majors, and are adjusted 
separately for whether students 
remain in, or shift into or away 
from, STEM majors. Long-term 
retention/graduation is predicted 
VLJQLÀFDQWO\ E\ FXPXODWLYH JUDGH
SRLQWDYHUDJHÀQDQFLDOQHHGDLG
(work-study, loan, and gift), gen-
der, ethnicity, years living on cam-
pus, high school rank (HSR), ACT 
composite, out-of-state residence, 
and STEM status. For students 
starting out in non-STEM majors, 
six-year graduation/retention also 
LVSUHGLFWHGVLJQLÀFDQWO\E\OHDUQ-
ing community participation and 
whether the student switches to a 
STEM major.
1. Literature Review
 3UHYLRXV UHVHDUFK 'DHPSÁH  0F-
6KDQQRQ6H\PRXU	+HZLWWKDV
shown concern for the number of students who 
choose and maintain a science major in colleg-
HVDQGXQLYHUVLWLHV$VWLQDQG$VWLQXVHG
IRXU\HDUORQJLWXGLQDOGDWDIURPRYHUVWX-
dents and multivariable analyses to study how 
institutional traits and background characteris-
tics of students affect their interest in studying 
VFLHQFHDQGPDMRULQJLQVFLHQFHUHODWHGÀHOGV
They found that the number of students major-
ing in science, mathematics, and engineering 
declined from the freshman year to the senior 
\HDU IURP  WR  D  UHODWLYH
decline. Individual mathematics courses taken 
and overall college preparation played a large 
role in students persisting in those majors.
Subsequently, enrollment of students in 
Science, Technology, Engineering, and Math-
HPDWLFV67(0ÀHOGVKDVLQFUHDVHGVRPHZKDW
+XDQJ 7DGGHVH 	 :DOWHU  6H\PRXU
7RXOPLQ	*URRPHEXWQRWDWD
pace to meet the goal of a leading business or-
ganization, Tapping America’s Potential (TAP), 
to double the number of STEM graduates by 
5HLG
 :KLOHLQWHUHVWDQGDELOLW\DUHPDMRUFRQVLG-
erations in students choosing a STEM major, 
7DNUXUL5L]N HW DO  IRXQG WKDW KDYLQJ
family members in the engineering or technol-
ogy industry also played an important part in 
VWXGHQWV· GHJUHH FKRLFH ,W LVPRUH GLIÀFXOW WR
understand why students may not be drawn to 
67(0 ÀHOGV 5RELQVRQ  LQGLFDWHG WKDW
students who took an advanced placement (AP) 
course in science or calculus selected STEM 
careers at a higher rate than they picked other 
careers. But even though more students may 
enroll in a STEM major, persistence of students 
LQ67(0PDMRUVUHPDLQVDSUREOHP'DHPSÁH
6H\PRXUQRWHGWKDWWKHTXDOLW\RI
teaching in science classes has an impact on 
persistence. Some attrition has been explained 
E\ VWXGHQWV EHLQJ XQSUHSDUHG 6H\PRXU 	
+HZLWW  6WUHQWD (OOLRWW $GDLU 0DWLHU 	
6FRWW  \HW HYHQZHOOSUHSDUHG VWXGHQWV
have been found to leave science, mathemat-
ics, and engineering majors because of what 
they perceived as poor instruction, undesirable 
curricular structure using one-way lectures, 
and faculty who valued their research above 
WHDFKLQJ 6H\PRXU	+HZLWW 6SULQJHU
6WDQQH DQG 'RQRYDQ  VXPPDUL]HG D
number of efforts to improve STEM courses, 
such as small-group learning.
1.1 Underrepresented students (women 
and minorities) in STEM majors
Maintaining a diverse enrollment to include 
women and minorities in STEM majors is also a 
FRQFHUQ7DQ7KH$VWLQDQG$VWLQ
Higher Education Research Institute (HERI) 
studies documented higher loss rates for stu-
dents in STEM majors among Hispanic, African 
American, or Native American students, using 
data collected by the Cooperative Institutional 
Research Program (CIRP) at UCLA. National 
GDWD IURP WKH V IRXQG SRRU SHUVLVWHQFH
by minority students compared with majority 
VWXGHQWVLQHQJLQHHULQJPDMRUV0RUULVRQ	:LO-
OLDPV  DQG LQ VFLHQFHDQGPDWKHPDWLFV
&XORWWD
However, data from the National Science 
Foundation have indicated some narrowing of 
the gap in representation of women and minori-
ties among science and engineering bachelor’s 
degree recipients in the United States (Hill, 
+XDQJHWDO<HWXQGHUUHSUHVHQ-
WDWLRQRIZRPHQDQGPLQRULWLHVLVUHDIÀUPHGLQ
DUHSRUWE\&DVVHOODQG6ODXJKWHUZKR
FLWHGDWDIURPWKH1DWLRQDO&HQWHUIRU(GX-
cation Statistics indicating a continuing gap in 
degree attainment by students in STEM enroll-
ment and degree attainment. The same authors 
cite National Science Board statistics indicating 
the underrepresentation of women in STEM 
GLVFLSOLQHV &KXELQ 0D\ DQG %DEFR 
noted that, while their representation is improv-
ing in some STEM majors, women and minori-
ties are still underrepresented in engineering 
majors. A study by the American Council on 
(GXFDWLRQ $QGHUVRQ 	 .LP  LQGLFDWHG
increasing six-year persistence/graduation for 
African-American and Hispanic STEM majors, 
